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REQUEST FOR CERTIFICATE OF CORRECTION 
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Attention: Certificate of Correction Branch 
Commissioner for Patents 
P.O. Box 1450 

Alexandria, VA 22313-1450 
Sir/Madam: 



Upon reviewing the above-identified patent, Patentee noted typographical errors which 
should be corrected. 



In the Claims: 

The errors shown below in bold text were introduced into claims 5, 6 and 10 when the 
changes in the Examiner's amendment, attached to the Notice of Allowance, were incorporated 
into the claims as allowed. Claims 5, 6 and 10 are reproduced below. 



5. A method, as claimed in claim 3 further comprising the step of, when a 
time offset of cross-talk components of a cross-talker is estimated at a VDSL 
Transceiver Unit-Optical Network Unit (VTU-O), using the time offset is used to 
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adjust its clock and frame boundaries to align with the cross-talker so that 
orthogonality is achieved and distortion is minimized. 

Page 2, lines 12-13 of the Notice of Allowability read in part . .line 3: "the time offset is 
used" has been changed to "using the time offset". . .". 

In making this change the words "is used" should have been deleted as shovra in bold in 
the reproduction of claim 5 above. 

6, A method, as claimed in claim 3 further comprising the step of, when if 
an auto-correlation peak amplitude of a cross-talk component of a cross-talker is 
low, a VDSL Transceiver Unit-Optical Network Unit (VTU-0) choosing to not 
align its clock and frame boundaries since the cross-talker then does not 
significantly contribute to distortion and hence a threshold level is used. 

Page 2, line 15 of the Notice of Allowability reads in part "Claim 6, line 2: "wherein, if 
has been changed to "of, when". . .". 

In making this change the words "if should have been deleted as shown in bold in the 
reproduction of claim 6 above. 

10. In a Very high bit rate Digital Subscriber Line (VDSL) 
communications system comprising a plurality of modem pairs, each modem pair 
including a first VDSL modem and a second VDSL modem, a method 
comprising: 

a) using the first VDSL modem of a first modem pair of the plurality of 
modem pairs to send a first discrete multitone (DMT) signal over a first 
transmission channel in a cable; 

b) using the first VDSL modem of a second modem pair of the plurality of 
modem pairs to send a second DMT signal over a second transmission channel in 
the cable, wherein each DMT signal includes a DMT modulated carrier signal, 
wherein the DMT modulated carrier signal includes cyclic extensions, and 
wherein the cyclic extensions include a cyclic prefix appended to the beginning of 
the DMT modulated carrier signal and a cyclic suffix appended to the end of the 
DMT modulated carrier signal; 

c) using the second VDSL modem of the first modem pair of the plurality 
of modern modem pairs to receive the first DMT signal on the first transmission 
channel, the first DMT signal including a crosstalk from the second DMT signal; 

d) applying an autocorrelation function to the first DMT signal to generate 
a correlation signal, further comprising applying the autocorrelation function to 
the DMT modulated carrier signal using a delayed copy of the DMT modulated 
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carrier signal in order to correlate the cyclic extensions of the DMT modulated 
carrier signal; 

e) detecting, in the correlation signal, correlation maxima of the first DMT 
signal and correlation maxima of the crosstalk from the second DMT signal; 

f) determining a time misalignment between the first DMT signal and the 
crosstalk from the second DMT signal based on a time shift of the correlation 
maxima of the first DMT signal and the correlation maxima of the crosstalk fi*om 
the second DMT signal; and 

g) adjusting a frame timing of the first modem of the first modem pair of 
the plurality of modern modem pairs based on the time misaligxmient. 

Page 2, line 20 of the Notice of Allowability reads in part "and lines 12 & 24: "modem 
pair" have been changed to "the first" and "modem pair of the plurality of modem pairs" 
respectively." 

In making these changes, the second occurrence of the word "modem" was erroneously 
changed to "modem" in both instances, as shown in bold in the reproduction of claim 10 above. 

Patentees enclose herewith a highlighted copy of the Examiner's Amendment, the claims 
as they appeared on pages 3-5 of the amendment filed on April 29, 2005 and columns 5 and 6 of 
U.S. Patent No. 6,993,068. Also enclosed is a proposed Certificate of Correction effecting such 
amendments. Patentees respectfully solicit the granting of the requested Certificate of 
Correction. 

Dated: February 3, 2006 Respectftilly submitted. 




William R. McClellan 

Registration No.: 29,409 

WOLF, GREENFIELD & SACKS, P.C. 

Federal Reserve Plaza 

600 Atlantic Avenue 

Boston, Massachusetts 02210-2206 

(617) 646-8000 
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Please replace all prior versions of claims in the application with the following list of 



In the Claims 



claims: 



1. (Cancelled) 

2. (Currently amended) A method, as claimed in claim 24 further comprising using 
an inherent property of the received DMT signals signaL wherein part of the signal is correlated, 
in the time domain, in terms of cyclic extensions. 

3. (Currently amended) A method, as claimed in claim 24 further comprising 
estimating the time mis-alignment of the-cross-talk signals as components of cross-talkers from 
the distance between the correlation maximum corresponding to thea desired signal (known 
location) and other correlation maxima. 

4. (Currently amended) A method, as claimed in claim 3 further comprising the step 
wh e r e in th e amplitud e of a corr e lation maximum is a r e lativ e m e asure of th e pow e r of th e 
corr e sponding cross talk e r of estimating the relative power of a corresponding cross-talker from 
the amplitude of a correlation maximum . 

5. (Currently amended) A method, as claimed in claim 3 further comprising the step 
wherein, when a time offset of the-cross-talk components of a cross-talker is estimated at feea 
VDSL Transceiver Unit-Optical Network Unit (VTU-0), this information the time offset is used 
to adjust its clock and frame boundaries to align with the cross-talker and hence orthogonality is 
achieved and distortion is minimized. 

6. (Currently amended) A method, as claimed in claim 3 further comprising the step 
wherein, if thean auto-correlation peak amplitude of thea cross-talk sign alcomponent of a cross- 
talker is low, thea VDSL Transceiver Unit-Optical Network Unit (VTU-0) can choose to not 
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align clock and frame boundaries since the cross-talker then does not significantly contribute to 
distortion and hence a threshold level is used. 

7. (Previously presented) A method, as claimed in claim 24 wherein the method can 
be used for applications including Near End Cross-Talk (NEXT) cancellation algorithms and 
multi-user detection algorithms. 

8. (Currently amended) A method, as claimed in claim 24 wherein, when the 
method is used in every starting-up modem in a the telecommunications transmission system, aH 
modems that cause interference in each other's receivers become aligned to the same frame 
timing. 

9. (Currently amended) In a communication system having a transmission channel, 
a method comprising aet ssteps of: 

a) receiving a carrier signal on the transmission channe l wherein the carrier signal is part 
of a Discrete Multi Tone (DMT) modulated carrier signal wherein the DMT modulated carrier 
signal includes cyclic extensions, and wherein the cyclic extensions include a cyclic prefix 
appended to the begirming of the DMT modulated carrier signal and a cyclic suffix appended to 
the end of the DMT modulated carrier signal ; 

b) applying an autocorrelation function to the carrier signal to generate a correlation 
signa l further comprising applying an autocorrelation function to the DMT modulated carrier 
signal using a delayed copy of the DMT modulated carrier signal in order to correlate the cyclic 
extensions of the DMT modulated carrier signal ; 

c) detecting correlation maxima of the carrier signal and correlation maxima of a 
crosstalk signal in the correlation signal; 

d) determining a time misalignment between the carrier signal and the crosstalk signal 
based on a time shift of the correlation maxima of the carrier signal and the crosstalk signal; and 

e) adjusting a frame timing of the carrier signal based on the time misalignment. 

10. -13. (Cancelled) 
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14. (Currently amended) In a Very high bit rate Digital Subscriber Line (VDSL) 
communications system comprising a plurality of modem pairs, each modem pair including a 
first VDSL modem and a second VDSL modem, the method comprising: 

a) using the first VDSL modem of a first modem pair of the plurality of modem pairs to 
send a first discrete multitone (DMT) signal over a first transmission channel in a cable; 

b) using the first VDSL modem of a second modem pair of the plurality of modem pairs 
to send a second DMT signal over a second transmission channel in the cable , wherein each 
DMT signal includes a DMT modulated carrier signal wherein the DMT modulated carrier 
signal includes cyclic extensions, and wherein the cyclic extensions include a cyclic prefix 
appended to the beginning of the DMT modulated carrier signal and a cyclic suffix appended to 
the end of the DMT modulated carrier signal ; 

c) using the second VDSL modem of a first modem pair to receive the first DMT signal 
on the first transmission channel, the first DMT signal including a^crosstalk from the second 
DMT signal; 

d) applying an autocorrelation fiuiction to the first DMT signal to generate a correlation 
signa L fiirther comprising applying an autocorrelation fianction to the DMT modulated carrier 
signal using a delayed copy of the DMT modulated carrier signal in order to correlate the cyclic 
extensions of the DMT modulated carrier signal ; 

e) detecting, in the correlation signal, correlation maxima of the first DMT signal and 
correlation maxima of the crosstalk firom the second DMT signal; 

f) determining a time misalignment between the first DMT signal and the crosstalk from 
the second DMT signal based on a time shift of the correlation maxima of the first DMT signal 
and the correlation maxima of the crosstalk from the second DMT signal; and 

g) adjusting a fi-ame timing of the first modem of the first modem pair based on the time 
misalignment. 

15. -18. (Cancelled) 

19. (Currently amended) In a communication system having a transmission channel, 
an apparatus comprising: 
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of cross-talkers from the distance between the correlation 
maximum corresponding to a desired signal and other cor- 
relation maxima. 

4. A method, as claimed in claim 3 further comprising the 
step of estimating the relative power of a corresponding 5 
cross-talker from the amplitude of a correlation maximum. 

5. A method, as claimed in claim 3 further comprising the 
step of, when a. time offset of cross-talk components of a 
cross-talker is estimated at a VDSL Transceiver Unit-Optical 
Network Unit (VTU-0), using the time offset is used to lO 
adjust its clock and frame boundaries to align with the 
cross-talker so that orthogonality is achieved and distortion 

is minimized. 

6. A method, as claimed in claim 3 further comprising the 
step of, when if an auto-correlation peak amplitude of a 15 
cross-talk component of a cross-talker is low, a VDSL 
Transceiver Unit-Optical Network Unit (VTU-0) choosing 

to not align its clock and frame boundaries since the cross- 
talker then does not significantly contribute to distortion and 
hence a threshold level is used. 20 

7. A method, as claimed in claim 1 wherein the method is 
used for applications including Near End Cross-Talk 
(NEXT) cancellation algorithms and multi-user detection 
algorithms. 

8. A method, as claimed in claim 1 wherein, when the 25 
method is used in every starting-up modem in the telecom- 
munications transmission system, modems that cause inter- 
ference in each other's receivers become aligned to the same 
frame timing. 

9. In a communication system having a transmission 30 
channel, a method comprising the steps of: 

a) receiving a carrier signal on the transmission channel, 
wherein the carrier signal is part of a Discrete Multi 
Tone (DMT) modulated carrier signal, wherein the 
DMT modulated carrier signal includes cyclic exten- 35 
sions, and wherein the cyclic extensions include a 
cyclic prefix appended to the beginning of the DMT 
modulated carrier signal and a cyclic sufBx appended to 
the end of the DMT modulated carrier signal; 

b) applying an autocorrelation function to the carrier 40 
signal to generate a correlation signal, further compris- 
ing applying an autocorrelation function to the DMT 
modulated carrier signal using a delayed copy of the 
DMT modulated carrier signal in order to correlate the 
cyclic extensions of the DMT modulated carrier signal; 45 

c) detecting correlation maxima of the carrier signal and 
correlation maxima of a crosstalk signal in the corre- 
lation signal; 

d) determining a time misalignment between the carrier 
signal and the crosstalk signal based on a lime shift of 50 
the correlation maxima of the carrier signal and the 
crosstalk signal; and 

e) adjusting a frame timing of the carrier signal based on 
the time misalignment. 

10. In a Very high bit rate Digital Subscriber Line (VDSL) 55 
communications system comprising a plurality of modem 
pairs, each modem pair including a first VDSL modem and 

a second VDSL modem, a method comprising: 

a) using the first VDSL modem of a first modem pair of 
the plurality of modem pairs to send a first discrete 60 
multitone (DMT) signal over a first transmission chan- 
nel in a cable; 
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b) using the first VDSL modem of a second modem pair 
of the plurality of modem pairs to send a second DMT 
signal over a second transmission channel in the cable, 
wherein each DMT signal includes a DMT modulated 
carrier signal, wherein the DMT modulated carrier 
signal includes cyclic extensions, and wherein the 
cyclic extensions include a cyclic prefix appended to 
the beginning of the DMT modulated carrier signal and 
a cyclic sufljx appended to the end of the DMT modu- 
lated carrier signal; 

c) using the second VDSL modem of the first modem pair 
of the plurality of modem pairs to receive the first DMT 
signal on the first transmission channel, the first DMT 
signal including a crosstalk from the second DMT 
signal; 

d) applying an autocorrelation function to the first DMT 
signal to generate a correlation signal, further compris- 
ing applying the autocorrelation function to the DMT 
modulated carrier signal using a delayed copy of the 
DMT modulated carrier signal in order to correlate the 
cyclic extensions of the DMT modulated carrier signal; 

e) detecting, in the correlation signal, correlation maxima 
of the first DMT signal and correlation maxima of the 
crosstalk from the second DMT signal; 

f) determining a time misalignment between the first 
DMT signal and the crosstalk from the second DMT 
signal based on a time shift of the correlation maxima 
of the first DMT signal and the correlation maxima of 
the crosstalk from the second DMT signal; and 

g) adjusting a fi"ame timing of the first modem of the first 
modem pair of the plurality of modem pairs based on 
the time misalignment. 

11. In a communication system having a transmission 
channel, an apparatus comprising: 

a) means for receiving a carrier signal on the transmission 
channel, wherein the carrier signal is part of a Discrete 
Multi Tone (DMT) modulated carrier signal, wherein 

. the DMT modulated carrier signal includes cyclic 
extensions, and wherein the cyclic extensions include a 
cyclic prefix appended to the beginning of the DMT 
modulated carrier signal and a cyclic suffix appended to 
the end of the DMT modulated carrier signal; 

b) means for applying an autocorrelation function to the 
carrier signal to generate a correlation signal, further 
comprising means for applying the autocorrelation 
function to the DMT modulated carrier signal using a 
delayed copy of the DMT modulated carrier signal in 
order to correlate the cyclic extensions of the DMT 
modulated carrier signal; 

c) means for detecting correlation maxima of the carrier 
signal and correlation maxima of a crosstalk signal in 
the correlation signal; 

d) means for determining a time misalignment between 
the carrier signal and the crosstalk signal based on a 
time shift of the correlation maxima of the canrier 
signal and the crosstalk signal; and 

e) means for adjusting a frame timing of the carrier signal 
based on the lime misalignment. 
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EXAMINER'S AMENDMENT 

1 . An examiner's amendment to the record appears below. Should the changes 
and/or additions be unacceptable to applicant, an amendment may be filed as provided 
by 37 CFR 1.312. To ensure consideration of such an amendment, it MUST be 
submitted no later than the payment of the issue fee. 

Authorization for this examiner's amendment was given in a telephone interview 
with William R. McClellan on July 14, 2005. 

2. The application has been amended as follows: 
In the claims: 

Claim 3, line 2: "mis-alignment" has been changed to "misalignment"; lines 3-4: 
"signal (known location)" has been changed to "signal". 

Claim 5, line 2: "wherein," has been changed to "of,"; line 3: "the time offset is 
used" has been changed to "using the time offset"; line 4: "and hence" has been 
changed to "so that". 

Claim 6, line 2: "wherein, if has been changed to "of, when"; line 3: "can choose 
to not align clock" has been changed to "choosing to not align its clock". 

Claim 7, lines 1-2: "method can be" has been changed to "method is". 

Claim 9, line 2: "steps of has been changed to "the steps of. 

Claim 14, line 3: "the method" has been changed to "a method"; line 12: "a firsf 
and lines 12 & 24: "modem pair" have been changed to "the firsf and "modem pair of 
the plurality of modem pairs" respectively. 
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It is certified that an error appears or errors appear in the above-identified patent and that 
said Letters Patent is hereby corrected as shown below: 

Claim 5, col. 5, line 10, should read; 

"Network Unit (VTU-O). using the time offset is — 

Claim 6, col. 5, line 15, should read: 

--step of, when an auto-correlation peak amplitude of a - 

Claim 10, col. 6, line 12 should read: 

-of the plurality of modem pairs to receive the first DMT — 

line 32 should read: 
-modem pair of the plurality of modem pairs based on~ 
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